It took 1 1 years to develop the 
first Advanced Attack 
Helicopter (A AH) tor the U.S. 
Army, (the ttrst prototype flew 
On 30th September 1 975) and 
the Hughes AH-64A Apache 
has surpassed all 
expectations. 

The very appearance of this 
monstrous machine is 
calculated to Instill fear into 
the hearts ot the enemy. Its 
performance Is equally 



terrifying 




The Apache is first and 
foremost a formidable 
fighting machine. It can fly 
low over the ground at great 
speed yet with enough 
stealth to surprise the enemy 
with a massive 
bombardment. Its HelFfire 
anti-tank missiles are guided 
by laser beams for 
extraordinary accuracy. It can 
operate by day or night and In 
adverse weather conditions, 
and is designed to protect the 
2-man crew from the most 
arduous battle conditions. 
Some really special and 
unique features include a 
Black Hole' which is an IR 



suppression system in the 
exhaust to protect against IR- 
homing missiles. A truly 
futuristic touch Is the 
Integrated Helmet and 
Display Sight System 
(IHADSS) which, amongst 
other things, permits both 
pilots to point weapons 
simply by looking at the 
ta rget. The deli very of the 
lirst Apaches to the U,S, 
Army m has given them 
fighting machines described 
as possibly 14 more 
revolutionary than the 
Germans 1 use of tanks and 
dive bombers in trie Blitzkrieg 
wan are of World War II". 



AH 64 A APA( 



SPECIFICATION 

A-dtOmmodation 

Co-pilet.'gunnw artd plloliri 
tandem, ir» armour prelected 
bohIs-. - 



m 



Fuel Capacity 

375 US gal (1 4191) In 2 crash 
fssislanl luel cells in ihe fuselage. 
4 external 204 US gal (733-1 ) 
tanks on weapons pylons 
lor ferry flying 



Armament 

16 Rockwell AGM-114A Helllire 
anNlank missiles 

1 Hughes M23 OA 1 30mm Cham. Gun 
automatic cannon plus 1 .200 rounds ■ 
4 1 Ground pods or 2*t" f7Qmm) 
rackets, 




Power 

Two General Electnc TTOO'QE-701 
turboshah; engines. Each rated at 
1 ,695 Slip (1 264 kW> at sea level. 
ISA. For lake-off, with a conlingpncy 
raijngofi.723shp(1 266 WW). 





Dimensions 

Main JDlardiameler: 48 ^4 63m) 
Tail rotor diameter: 9' 2^(2, 79m). 
Fuselage length ; 49' t W { 1 4,97m}. 
Height overall. 15' 9V?f \ 3,84m) 
Mam rotor disc area: 1 .80S \h sq. 11. 



Tomahawk by D.K. Marshall 
Available on 48 K Spectrum 

Demon sirred performance 
Based on actual (light test data, the 
A| • 64 A exceeds the Army's slated 
requirements by a factor of 3. Given 
primary mission requirements, vertical 
rate of takeofl has been domonstrsied 
a1 1450 FPM. A superior performance 
which gives ihe Apache substantial 
horsepower reserves and optimum 
tactical flexibility. 




Performance 

Maximum spaed: (at6316lsg;t3.925 
to) I97kts 

Max Cruise speed: 158 kts. 
Range: (internal fuel) em tan (380 
miles) and {ferry) 1 804 km ( 1 ,1 2 1 

miles). 

Max. vertical rale of climb : 1450 ft. per 

minute. 

Service ceiling: £0.000 ft. {6 1 00m) . 
Max range internal fuel- 372 naut, 
mites (669 km). 

Endurance: 1hr 50 min 1o ?hr JDmm 
according to weapon load and mission 
profile. 

Max. endurance on internal fuel: 3hr 
34 mm 



Weights 

Empty: 11,015 lb (4 996 kg). 
Structural design gross weight 14 660 
ib <6 kg>. 

Primary mission gross weight: 14.694 
lb(6 6651?g). 

Max, take-off weight 1 7.850 lb 13006 
kg) 

rVuKf^+ff* HWH" ^ 1 1 1 M 1 1 % ■ ft i ^fa 



DIGITAL 
INTEGRATION 

Watchmoor Trade Cenre. 
Walcfimoof RpftsJ. Cainbfrriey, 
Surrey. GU1 5 3AJ. 




AIR-TO-AIR COMBAT 
TECHNIQUES 



to -ij.:u. Vt> cJssliijM" idinano tin rarely 
□eoumd ridtwfWi helicopters but cxr*na 
btlla^ (fiatlh*!* in u r*s ; passihtlirv ol .in'-io-air 
Ctimfca; hi rutur* CCnliict. punjculnrlY wh it-* 
fivraG TWdGfO CCriLal machines; hring. wuipoeo 
Hn th« puipOsu. 

v<n luetirtiQuos hp* tw perfected &y US. 
rilfite. a lew dI iwtilcTi nr* dHCffttd heft tor yvu 
la Cry 



High ¥o Yo |Hg 1) 

The- OuiLtlw a) ull iidiocLuvp-r. 'B 1d pp*^*jn 
CHMMtf on (lu tai ol trw tarsal iyc/^lt arvj 1q 
rtnairtteir Ihis aifiTwitao* until pf.r 
Thfl 1 'Mtgh Vr> rt>" beg in i wtlh lfrv» 4 n*fpy sircrarl 
nuhing a sudden bah" lurn- n arv fltiernot lo 
bnenk c*1 itw pursuit. 6y pumg up into a dknb 
(□■owed bv b ««w rijii. turn and dha, lu 
altncluno rwiltCijiXvr l'hWII* art ovcrnbool and 
pulls sol again onra ma tarl the ctiKmv airrmJ! 



T ■ ■ ■ 1 




THf*H*i|lgnium 

Fig1 High Yo Yo 




Horizontal Scissors. (Fig 2) 

This il a brlcyifii^Hi manoeuvre ifilandtd KS throw 
rfl n purswnq .in:.rn>t snd subsequently iomo 
djI onto his tail Hagir. nwrTi a Sleep rc* angle as 
I Id nnlnr a 'Ifjhr hjir A» trm enemy aircraft 
',::.r-:r-:1*. I > lurrn. quidUy imm lh* 

rxroedure to tore* Iho pursuer In nimhool. By 
'filhnjj ;<■*:(? bqdir. r:| 0 a rughl «urr rrsvarc* Vie 



Side-Flare Quick Stop (Fig: 3) 

ThHj cJn*#-rnng* 0a4«ri»K* niBrtWIWTfl begns 
w#» a rapa decete-amen b> sua hi iii-out Of line* 
Lrt* or *v* rudder pedant 10 shew in« helicopter. 
This fffi mprasaicn to Ihe punuirg aircran 
that yau an) entering a rum, when In tact yc%i 
nro- slewing down rapdhy Aa he ovarshoctK lf>n 
rrnroc-j*"^ conhnurn wtt . n . \ipd a«:a4#r'4lliyi 
(ncas down, pgd up on |H« COfhK*»*l *fKl 
a liciht Igrn 1o brmq yQi^»M owl onto flu 

CS-lsfitf syari^i Ihe sdt-lla-L' 'S CC peH(yrn a 
£04rf'> -rjlirrifi- tdJlc>wcd by a Idrque 1um, j: vir-;j 
VDursc-4 j hnghrl odvanbaoo ttcn a riving 



9oo»i irJn-Pam 




TltTM IH) w>no| iji wit 

Hd toadi *i*cat*« ton 



Fi<j3 Side- Flat c Quick St«p \ \ 



n»»ai OMOtMBl 





Fg4 Win^-Over Attack 





Wing-Over Attack (Fig 4) 

TTiia. utlenawe TianDnuiflr* 11 uwQ In a h*ad-Ou 
appr&ach silLahen and hn^ms- tn,' ai.LiiM;ralir>o 
tewarrH thn targ«f «CllO«d by a tapd c:-nb 1= 
omn a h*igh1 BCMA'ilHyO The nrteck can1ir ji*i 
w!h a MM- ui wrfl-cW, Malty ctoswio 

vi *cr V)4 kill De<en» apair-s) lh'. manoauwa 
begins Yi<h ■ ciinhnj 1um IOWa<id4 the 
anactufla arMft. anar ba htaa wrrunfled "Imantl 
W lh* turning anack The Owlcome If. ua^alv a 
serica cf spiralhiq mBnoa^vrci L'y L>A"i HirL-u^ 
as oacri nHumpt* lo flel onto the Other 1 » tail 
Trw umqii* agil^ m IPre htHicaplcr rjflrr? 
fTjrjrmouB BC4pe tor nry apgnniua- and «o*C- 
ISftJlar COmtHrl marttaivr**. PracVxt flifli*ia 

wlaci! 



HELICOPTER AERODYNAMICS 



Trie luknwg dcKrlpltDfi la Intondac only as an 
ntrotiuc&in la Pm SLib^KL Wte recommend 1hc 
latmnnn Im iDr lurirwr ru*inq 
~Tl» Mrtlcaplcr nir.lory. Allying and ha* il 
flics by Jahnl-BV, KiMnFiod bvD.=n*;1 & Changs 

Lift, Weight, Thrust & Drag 

Steady forward Aught d any aircraft 
depencs upon lha balance of four torces - 
Lift, We-fffi. i ttus1 and Drag. In (he caseol 
the helicopter, lilt is gei*era1ec by the rotor 
blades Forcing a-i downwards as thuy 
rotaia. In t&tf, £»cn rotor tjl«3e i* y*ry 
Similar to lfl* wring ctl .hi ,jirci:ill with liH 
being yencralcd by Its fierotoil shape 
rording at ft job speed Variation d met it 15 
achieved by iflen 13 Ihe angle at wtuch 1he 
blade passes through the air, commonly 
known as Ihe "angle d attach - . 11 ir-e pi :?i 
collectively Wis sli 01 the rotor Wado» by 
Ihe Same amount. [h« fesuhmg Ifjrce will 
tMCOrtie gn.MLlcr lhgn iho weigh" ol ffe 
htlltepWr An*i |he aircraft will rise Intolhe 

hir FkirjBy udiustmcnt ol the l(tt so Ehat It 
equals the helicopter's weigh* wll result In 
3 slcady hovex. We have now balanced our 
Irrsl two tarcea - Lltl and Weighl (Fig l| 
To beom lonvarri mo ban, we must gener? I* 
a lorward Kwce- tw Thru?! Unlike lixcO 
wAfj 6ircralP|, iH^Kiopters dO not USe their 
ertaiirii)!? 35 a direct source d Jprward 
Ihrya The required ir^cc bj cioner-H'X'd by 
lilrjti»c. the rotor biades thereby uamg a 
comconem of Ihe vertical IHt to pull 1he 
helicopter forwards. H is simple lo unsaying 
thai ihe role baades would in 1ac1 ami As h 
giant ptatzGi'*-* <l btw> lM.*cOptcT wart to tilt 
lar tnoMflh fo™ardsi 

As Ihc (MiliKoptor ncn^rirvales. nil aero- 
dynamic dngg or wind r*sis(&rjce buHdsup 
to oppose rJ*c mobon and eventually Hie 
helicopter's speed wtfl stabilise sc 1hal the 
forward Thrusi equals the aerodynamic 
Grag. We have new balanced our remain- 
ing rvrt> Mr oas - Thrust aihJ Drug (Bfl 1 S 
The- heiieoplef howewir has Ah addiiionui 
prPbliris Th« ryria? r<:yyiri..'r! Ki (unl H*0 
rutftr tX^rje^ gnnnrnHjg an equal and 
rjpposlSc lorce iMewtoo's Tnird LBW^ 
tending to crtaHe the tuBetog/a lum in lha 
opposite direcllon lothe rotor blades. This 
la overcome by rtlrcducing, a lail rotor 
mil ;.h nushi^i !«.<<■• asij-'n .:'ui ! Ihn 
ii"w.in!<;fl rrj^clipn tyTZQ 



LIFT 



THRUST 




Pilot's Controls 

The penury cohtrfjls of a hehccoler a-'e 
SirYtolftr bo lhoso found In a fixed -wing 
BtfCraN I c wslic^ and rudder peoala 1 "& 
IrtyMick pr cyclic conlrot column is used 1u 
lilt 1he Ijseiaaje d the Helicopter up; nnh 
down, and to roll the helicower fryn side IP 
side tfudder oedala nun usnd 10 1urn or 
shew Ehe litHicopfcr by yaryrr>oj thg pilch oF 
the lail nolo' Wat3*s A third cpnirpi. Known 
aa 1h« Ciillnciruv l*vflr »£ used to vary ihe 
cslch orT rotor blades "CQltectlvery" 
rhornby gimig a vertical lit conlrot. Since 
icirwLrd irirusl is derirad from the main 
rosor piades, acceleration and speed 
conlrof la achieved by a combination g.1 
cyclic and colleclis* controls 

UnhKe 1lxed-wlng aircran, operation c.l .my 
one conttol usually retutl H 1h* ftMd to 

irfiuriTOrfir:! tinfw;|nt^ rpspgnsee Wlh Hw 
utTiiir ^-yrilryls. In She CtlStt c' |t*e Apache 
hfiwiflve». muth or Ihfcs "croBS-cauplIng" 
Ml been eliminated by automate com- 
pulBr-coni/olied syatena. 
Since Ihe engines are only providing 
power bo rotate The rotor Wades, ii is. typical 
In n-Lidu"- gas rurtHf* heiicopf&rS CO S*e 
afKl loflrwri 1ht 1lnOI!lc '^>n1n^ r it Us rttaMi* 
n -.jm [t<hSiri(jn As thg dfort o* '1a»qua J ' 
rpquiied to drlvs the rotor oladea varies 
due to bade pitch changes or aero- 
dynamic etfecls, the power required 1ro*n 
the engines, varies accordingly In order 10 
keep the rotor blades lurking m a comsur i 
speed, Ihe oower outpui Iroin ihri ongrni>s 
is :kJ|j:-.I'h.: .KrUinutlicgity by ih "eAltO- 
throtllfr" whif:h (:,nirnlcis in [1:1 i;l h-l vwlfi :hi;' 
fj4Hj| sccinlrty T his wiisjdcrqbty JJriirjIirivs 

the task d Ityiifl th» helicopler yWialiQn* 
in power eulpu" Imnt the engines can be 
seen aa fluctuations in tr-e engine rpm 
d splay on the knsirument panel 

Train slationa'l Lift 

The atfOurM bl liti grtrinrdKsid by 1tnh nil:" 

WfKlaa Acreastis with hiihrjotfler speed. 
This is CAtltd ' Iran skshrmnl htl " and rgsijlts 
iTt lha plld! requiring less cdlacttve pilch 
as his speed Increases. However, as 1he 
helicppler conlinues ^o accelerate the 
e*1fa tin generated is oflsel by 1he Cvild 
up of lar^e Aerodynamic di^g lord's which 
m turn muSl be pyercorrre with htflhsr 

cdlKfivfj. selling.s in prder lo maifilain 
lorward thruEl. This variation in 'operating 
efficiency' can be viauaksed as a curve 
with lis peak al arjprosirnalely 60 his. 
A helicopter requires much more power 
lor a vertical dim a 1han It dOCS tcy 1he same 
raie OF CiMh wflh Forward spdsd Also. Is 
hovering ceiling is rrmch Ipwer than iis 
ceiling, *im locward speed. Boltn of these 
eHeds are due to translations hit. 



DRAG 



Limiting Speed 

II is interesting to note what deter mines ttie 
Umtting speed of a modem helicopfer. Two 
hdiMcvs t:r: ^ ntjul-j [:,;■ :.« helicopter's lorj 
tpied. both Ol which ere aseoci^led with 
the acrarjynarnlcs Of Ihe main rotor blades 
Firstly, ihe speed at the airflow over a rotor 
biede increases from ria root to Its lip 
sin-pry because the tip speed is consider- 
ably laslet than at the root During each 
rotation, a blade wHI be advancing 1hen 
retreating rotaftve to the fuKlago 01 ihe 

1 i:i Mplrtf jFi(j ?\ As, Ittn htjlii;pp^r *Iiim.i 

forwards, p*ni of Ihe inner section d the 
■etrealing Wade will be rotallng in a 
rearwards direction al a speed which ts 
■ower lhan Ehe Forward speed ol the 
heCrcopter. The airflow al this part oE the 
blade will bL' passing tKi^kwaros c^r ihi,: 
fl^rOlnil and consequently miiotjI* tO 
gnnernic any lift, As tfw nel copter's speed 
■nc r 9jises. ihig k>ss of irf) wii spread out 
towards the tip of the retreating blade, 
which by now ts the only part producing 
any hit T o achieve high Forward speed, we 
have already seen thai the pilot musl 
increase the angle pi attach d each rotor 
Ada in fjrdsr to QOhorele the nccessiiry 
lorwArd thruf! The limilfng speed of the 
'■ 1 "ODler is rcacr-cd *hen the angis -! 
allBck becomes ao great that Ihe tip ol 1he 
blade alalia, reautling m tnlal losaorhrland 
severe vibration 

Secondly, as Ihe speed o< the helicopter 
Increases, the speed or ndwiiKitnu 
rotor bftjidp will ^pp'onch ihc speed d 
sound and begin ic suffer aerDdynam'c 
comproswbllrfy oflodai. 



ROTATION 



RETREATING 
BLADE 




ADVANCING 
BLADE 



DIRECTION 
OF FLIGHT 



WEIGHT 



Ground Cushion 

When hovering dose to the- g^ouhrj the 
downwash from Ihe rotor blades tends to 
buHd up a cushion d air commonly called 
"ground cushion" This has Ihe effect ol 
irmrurisi-ng ihn nHM!tiue Hit, partlcularty 
useful with heawer leke-otl weight Or si 
alHude where the air is fees donse H is 
possible to fly forwards whilal rRainlBinmo 
lha ground cushion m order lo build up 
soma Irsnslaltonal "lit The eltecbvenesG; ol 
graind cushion decreases however with 
iorvHind speed. 






Introduction 

TN* f :r .tniLry rote or the Apa.che IS to attack. 
And destroy hostile armoured vehicles wiih 
rnaaimurn surprise and with magnum 
safety lo' rta cnerw. ">hls must be achiavad 
under (he mosl adverse wunlhur wn- 
dibons, day or mghl. ev«n atiatr suPlcring 
s-gnilicanl barllrj damage Dfcspile a de- 
manding 5f3*Ci(itfl|ioo from the US. Annjt 
a** Afwj[;hn .surpassed" all expectations. 

Development 

its design began in response in (he US. 
Army raquiremenl kw a new Ag^nted 
Attach Hsel COpler A Mnlr;ic:t Ltw^rdCd 
to Hughes in June 1973 to build (wo 
orotolypes. |h« BrM r>1 which Hew on 30tti 
SaprteniitXT 1975. Following a cornpeErlivQ 
frgairasl the Bell Model 409. Ih<j 
Hughes prototype AH-04 was aeracfets ior 
lurher developmanL 

Subseg-jenl mocfifltahorts in Phnrwj 2 
ncluded aitonsiQn gl the main rotor nasi 

ur-wardS, hy 9 &in rf> prpyenl p-.e blades 
making ^jniact with lhe fuselage which 
whs hnopcning ^ridor certa r. manoe-jves' 
Th#j lailplano was moved (rem the 1op o1 the 
tin m lhe onse of the taHoone to smprowf 
hendUng qualities Three more prototypes 
we budl wtth modlEoations including a 
ludher extension lo 1hs main rctor rrrilfl, 
sweol back lips 1o lh* main rotor blades, 
a 3ln InuiMtt in Iho (all rotor diameter. 
ai»d 8*fr introduction of the Btac* Hole" 
Bihnusj coolers, Qeveiopment continued 
wirh n h-i evBUjallm ot al weapon »y stems 
arid ;iMinnics The introduction ol comr*ner. 
COmTolleTt yanabK! incidence lailp^&no 



ftOhwd riHiiYy LiTi^rjImriitkiry ch^rLitf oriTdics 
■t; Ihr* cnrnpMft lligihrl enrvelopg. 
CwlrWv Of the *S pnjduclion Apaches to 
(he Amiy 1oofc place in 19S4 with (he Army's 
pruicttcd total nequlremen( In the r e<i on ol 
5i 5 Aoachea. Cost in i&44: & f & mWHon 
eaci" The Apache production plant Is al 
Mesa. Arizona where they aim ro manu- 
facture 1? machines per month 

Perfflrma n cr* 

Agikiyor aircraft response to control Inputs 
is fa si and precise The Apache will pro- 
duce 1 00 deo/sec rale a\ roil ai between 
120 his and 14dkls and a high jnsian- 
(aneous turn rate, afiowirig n irj :m: 
manoeuvred t:- m.I- ly .i ■ i » i 
k>w iiliJudc; S^oiJinfss fcnrj slow response 
trtfeiial mr-r.i h^icopiBt fligm controls 
A U Mint. In Joel, pilots lend to over confirm 
(FHil "hey ediuat lo Its cdsp response. 
Oespite IFi s, pilots appear to adapt to the 
Apache's handlii^ (':f!Jiiacti?ris(ic5 w- 
prlamgly qu<*ly 

niling snarjriy ronvT.brrj^^u1 of (ho howcf and 

pulllftQ 100% totfque. (he Apache reaches 
1 00 kis in ?50 yards, nqunvaJom lo & to 60 
mph witnln 4. 6 seconds. An impresa^e 
eccoieratioA tor a machine weighing 65 

iDnai 

True airspeed In level lllght with normal 
maximum continuous power (appnox. ES% 
(orgue] i& 1 J$ kit AcroOyiiuinic dr»g nsts 
sharply *&ov* 1h|i 30wd. wlh 1 00% (orque 
^wing jiuor^JiirTnitoly 160 kts in level iighL 
Tht rftgj«mum speed in a dive ivnej 
197 F<tB 




Capable ol hovertng on ooeh engines at 
SS^ lorque and luoflajrom a saigle enfllne. 
(t>e Apache crew can be contdenl io 
survive a smgle enqf»o bilurt even n. 1he 
hower 

Avionics 

The Apache contains thirteen on-board 
computers with built-in self-tosl and 
automatic (ault rjeiaollon- Many ol the 
"black boxes" are duplicated in ditterenl 
parts oi (he ancratt to reduce naihfrWssJJillty to 
enanly lir<i. Much ol 1hc jjsy Kjnlc vquiprr^nr 
ii lexirwd in b*ys *hhtr side ol thelOrward 
dj!jiilag«j. vis*jle as large ojflornal <alhngs 
Thies includes s*CunS V>fv UH% AM a FM 
radio. Doppier narwdatlon. strapdewn alll- 
lude and heading reference system, 
automatic stabilisation a command aug- 
mentation system |DASE). passiv* radar 

warning, IR £. nnliir j^mrr^j;. chalS'flflre 
(J.sfxn^nrr; r-ind fhe Mise r OelCClcr 

fat Flight Control System 

the fhjjh! conlral ayslem is desflned 1o 
airnpiilv 1aaK o" Hying under atreasdul 
cendiaons fttols tad the Apache easy to 
ilvt even witnout aytoslati! salicn Al he 
hearl ol lhe system is the Oigllal Aulomarjc 
5|s,blllsa1lon Equipmeni I0A56J which 
btkAa mfcnnarion irnnv Ewncorb MTNinrl lha 
itefcyyuler anrj shaptt th* pile's COrtlrol 
■iputs to opfimlse me alrcraH's »esponsu 
tor tactical hying Many of lhe unwanted 
conlroT- cross-CJOupli'va aflecls typical of 
many helicoplens have been ehmmaled by 
awomatk: companaaUon and turns are 
aulomallcally cocrdinaied Above SO) Ms. 
More specidcslly DASc (a^es raiw. vdutjity 
a heading information mom the HMrfing 1 
Atlrtude Heterence Sys(em. cohec(s normal 
Air data from the PAOEft system on (he rotor 
majj. mnichas ihis data with !he pitd's 
contrdi inputs ft drives 1he rolor servos 
accofdingryt in this mannnr. OA St may be 
described as a "ccmmand-augrnuntujnori" 
syi-em shaping the helcopter s respon» 
to the pilots Intentions, giving us an 
"Inlalllgent" system whereby (he piitf 
$imp#y "requests'' hia manoeuvre and (he 
syslum hitnjltjs utiUn bansjerb! A steady 
slates a^omalically to *c*^ieve tne desired 
■ ill 

A moving (ailpiane or slabialor ■* con- 
tinuously comrolieo by lhe DASE, mam- 
(Mining Itn: ArKV.hK; r..selage «n, a hevci flflM 
atlitude Ircvn 3f) kt$.1o- its mVin *• iuiv speed of 
approximately 1SO Tha slabstalor 

eliminates lhe pronOunbtd hot6*dbwn or 
nose-up adiludes oflon «e^n t#\ iririny 
lie&copteTB. (hus rsdu&ng cruw vy^rkloarj 
and allowing (hem to concentrate on 
jiE-tiurripliihing the antj-lanh A ground- 
artack roles ol the Apache. 

[□) Target Aqulaihon and Designation 
Sighl (TADS] 

This Is a cluster ol sensors mounted m 
a stabilised housing ir> lhe helicopter's 
rtovj io gii* both pitol and gunner a 
choice of lujw to vrcvr [hi* outside world 
The v-uapon-aimins displays are viewed 
through an vyo-piecr; bylhe gunner, plus a 



ITS HISTORY, DESIGN, 
AND DEVELOPMENT 




small "heads-Dti?'' display on his instru- 
ment panel. The TADS may be swhefled f 20 
dbg rigM or *tl. 30 deg up. <y 60 deg dcwn 
FUR iRjrwfifd Looking Inti ft-^ert i is used 
rcr night lime vision, Daytime. TV (pfrvt in (he 
nrj;>r infro rrjrj bond t;;ni |jirrM?|rfltij impk^ 

and haze, and Direct Vww Optics <,QVO} 
give a coloured display with a maxlnwm 
magnification or y 126 — capaWe a^w&ualiy 
eooming-m on a target up to 3 miles away 1 
-*«■. Iwh x 'I..-. I 1 -' :. ;.' 



nQWf 

T\-a- TADS wiil iiufoinahcalty Eiitck a Miget 
fltt«r lodting o*> W i(. Tbft gunner will y$« |h* 
DTV la&or Jo i?QlPrmnrtj l^rgcl rgnge-. in 
nnc'ice oftsettng 1he laser to avoid 
detection by Ihe larger The larger. wHi finally 
be illuminated by the laser iust prior lo 
impact or If© HeHtira missile. The target nay 
also be illuminated by a remote VHXCe eg. 
groined intanoy The Apache is then able 10 
"lire-ana-lorgel" each missle and return lo 
cover An allernative approach also 
available 1o 1he c*mnans1or1he Apache 1o 
pop up tram befmd «w, lake a video 
r*co*Uing (A Ifk! boiflkl i-l-i r ncpduwri 
again Alh i ;, '•■ . i:k:rt the gunner 
may sck-d v number of laiyeis jnd ^■ •.•■r 
their coordinates into target CQmptf1r?r 
He*ifire m ssiles may then be launched Irom 
behmd cover, popping up briefly to laser 
Spot |he target in Ihe las.1 1evr Becgnds or 
High* 

Tho gunner may select from a range el 
symbolagy on Ihe displays according U> the 
type of weapon to be used. Fot tha s lt.»lirin> 
missies, tne TADS is iout1ed Id p*oce a 
dotted; oulhne around rhr; im^m This 
outline becomes aolia when thrr miss-*? 
launch p&iitnuleiy are satiated. For gun 
firing, * simple static Bight ia used but 
corrections for range and cross-wind are 
auLomarjcaflysuperim posed bylhe weapon 
control system. 

(c> Pilgt'* N.ghi Vision System (PttVS] 
Aremarkahln ^y^i^ available lo both plot 
and gunnur i?, thp Integrated KdTiet & 
Display Sighting System tiHADSS,. The 
uilut looks through a helmet-nwun-ed tele 
vision "monocle" to vie* 1he ouCsfcle wc-rld 
projected life-size into his right cyx. 



Sen Bora In the pilot's helmet determine his 
heed position and drive 1he cameras in the 
nose ol the helicopter accordingly: The 
fWVS turret may snivel 9C deg left or right, 
jpJCi rt*g and down 45 dftg, wfch a lielooP 
view ol 50 dtg. Symbology on (he display 
shows the ailot his direction ol tlignl if dil- 
fefenl Irom his i me of sigM. ano 1he picture 
Is so clear ha can even distinguish power 
lines - useful when flying aggressively at 
e.oen e >• low ill ludes 0, comb <■■ rig >• ■■ 
functions ol TADS and IHADSS. either pilot 
ot gunner may aim hia weapon] system 
Simply by looking al the larger 

W&apons 

The luseage curries a stub wing fitted with 
lour weapon attachment pants or pylons. 
The inboard pyona are normally used lo 
carry » Helll re mrssiles, 4 per side. The 
OWUSr pylons ane flrtto typic*lly with 1 Q-lnch 
lyt>it? 7fii ■ rrw:ki U ; im Ij:. .•;lii(ir?t>ill Uyoilhcr 
ct*w member using IhOlr MfnWfrnOvnttdJ 
wgMs 

(a) W230 Chain Gun 

Mountad undenneafh the nose ol Ihe 
Apache Is Ihe 30mm M230 Chac Gun. 
contiolled LtirougH a rotating turiei. Tha 
runiplele assembly weighs 11810. and has 
a rate of Ira ot 750 roundarmm. Capacity 
is 1W0 rounds. The gun mounli'g Is 
^OlIapAibllc arid torn in pan or the energy 

Absorption process m the *rem of a crash 

Thcgirn rnsry twiimpd using eiihei TADS or 
Ihe helmel-mounted display. 
m Helffif* Mlawlpa 

I his 1 OOtP super son c mus&lle naa a range 
ot over 3 miles and a variety ot guidance 
Systems In the cas* ol the Apache-, the 
wgtt is HhimlABtsd with i iftMr beam 
which Is detected by Ihe missile' a homing 
head The Apache iacapafaia of carrying up 
lo 16 Hell hres 

Typical mission contfyuraiions: 

Anti-tank mission 16 HelUlre mlssites and 
1200 rcHjivds o^ antmo. 

Grc-nd SUpOCif- & Heilll'fl mrBulea 38 
nscxeta. l?t)& rounds of ammo. 
Alnmottfe escort: 3B rocked «nd IfDO 
rognxls ot amrhou 

StrujctiJ r# 

The luselaoe a a con^enlJonal semi' 
monocoque atunvnlum structure wiih 
Iradure-iough maleflals. redunoani toad 
paths and OMersiitHl skucivirni mpmburslo 
mminiian flfvC'^vflJ^ic do mags The Tiain 
*01C con*n*ti ol ftHtr tolsidea. each having 
liyc stamies-s steel spars lined wrth 
abuctval giaBa-fibre lubes, a lamk'-ated 
slai "Jeas sleet skim and a composite 1ra ling 
edge to give a muliipfe reduridfcnt $Ar w"ur<: 
Teals have shown iha: ihe mnin rotors can 
wrviwg « dtrccl hll by a 23mm shell! Each 
■.isirtn T,ntiachecJlo inehjb by elaatomeric 
•eiid^lag dampers and oflset Happing 
htnges 

The tail rotor arrangement is an unusual 
design Ailh the bade* mounted 55 d^g 
apart. The uneven sfjacir-g gives onli-nun* 
low nOiM liHunb 



Both Cftw flit [jiukc'MnJ liy ^niicjur olrfled 
sweats The energy-iit>KcWhing landing gear 
was deaig.r»ed tor nOrtnal tendings of up fo 
13 fi/sjftc. and haavy landings oi up lo 4& 
ll.'scc 

Engines 

Two General Electric T7Cfl 6f 7Q1 lurfao- 
shatta nroOucing 1,&9<5 s.h.p. each. 

mounted an MiChnr yirjv 5I the rraT 1 
lnirismiHfon, Ths wide separatum offers 
additional curvtrabtilty, mtnlmteing the rtak 
•-■I both engines being loot due to a single 
hit. and full twin-engined! redundancy The 
main tranfinvsston will operate ior npio one 
hour after the loss ol all lubncaling oil 1 
Fitted to the fear or each engun? is e 
heal-a^hAiKjLT kn^n as n "Black-Hole" 
Tnls, is tii raft'.,.-w 'hp tvtnpcreluro 0' the 
i >:ti;i.!-5t j;>^5 and minimise delecliofi by 
infra-red homing missies 
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LOADING INSTRUCTIONS 



COMMODORE 64 

For lhfl C126. Choose mode as advised by 
the rnanulacturer. Please ensure lhal |Oystick 13 

connected 10 pod Z. 

1 Insert the disH into a dis*. drive 

S Type LOAD "*" H 8J and e*ess RETURN 

3 Program will load lo display ttfe page 

4 Sated fafifluages by pressing E to. r Fnglisn. 0 

for Deutsch or F for Francais 
ATARI 

Thus program requires Alan 600XU600XL/130XE 
mach ne with a mmrrgn of 6-4 K mernory. 
Please ensure that joystick is connected to port 2. 

1 Turn oil the comoutoc and all pariphafaJs excapl 
me disk drive 

2 Remove cartridge's. Hold down OPTION key 

3 Switch an power. The program will load 10 
display title page 

4 Select languages byprasstng E (or English, D 
for Deutscn ck F for Franca Is 



3D real -world display; 

Features include landing pads., buildings, frees, 
transmission pylrjns , mountains,, enemy lankg. Held 
guns and helicopters Grpinc lexlL.re if. visible 
when Dying below 500 feet to enhance the 
sensalion or spaed. H is possible-, with practice, lo 
fly between trees and mou'ilam ptNjfcs. 

MENU OPTIONS 

MISSION 1 - FLYING TRAINING - Used Tor 
helicopter' familiarisation and developing ground 
alladh. skills, bnumy ground torcws will mi return 
I re Each lor contains 6 enemy targets. G<lh& 
field guns or lanks, giv ng a total ol 1Q24 possible 
targets across the complete map. Proceed to an 
adjacent sector after destroying all targets in your 
preseni sector, ehher by trying directly or landing at 
a pad and using too |Oyslicik j method described 
later under MAP). Refuel and reload with 
ammunition as rtecessary 

MISSION 2 - COMBAT - This is a short mission 
involving the invasion of four allied sectors by 
enemy ground forces By selecting the map mode, 
you will see the sectors in question, flashing tc 
ind»caie the presence of hostile torces... Your 
mission is to libs-rale the four sectors, by destroying 
the ground targets, each sector taking typically 10 
minutes to c*ear. After destroying ah largels the 
mission is completed by landing at the nearest 
helicopter pad and dosing the throttle 
MISSION 3 - COMBAT - Surrounded totally by 
enemy terriiory,. your missci is 10 liberals the 
entire map from enemy occupation. Each hostile 
sector becomes allwd as the ground targets are 
Cleared, thus allowing you to land and reload with 
weapons etc 

MISSION A - COMBAT - A strategic battle I* 
occupation ol (he entire map. Your task is to 
5i.r>Pon ailed ground Tcrces in thesr battle along the 
front fine As- each sector is cleared of enemy 
ground forces, the front line will progress lo the 
nghf unlit yqu have cleared a complete row 



Likewise, if i he enemy succeeds in destroying your 
ground forces, the sector will become hostile 
territory and the front line will progress 10 the left 
Once a row is completely liberated or occupied, it is 
out of lhs game. 

n.b. in all COMBAT missions the enemy will fire 
back? The simplest approach is to use the laser' 
guided missies to destroy the enemy as soon as 
possible, but points scored wii be iowe r than us ng 
rockets or guns. 

In the heat of Ihe bailie, care must be taken to 
avoid landing in enemy territory ifyOu are damaged 
or need lo reload or refuel Check ipr enemy 
occupation belore landing by inspecting Ihe map, 

DAY OR NIGHT - Daytime: horizon vi& ole 
Nighume. no horizon, compjre'-enhanced intra- 
red imagine. \P> nts N qnt V Gion system,) 
CLEAR OR CLOUDY - option lor overcast sky with 
selects Me cloudbase for instrumenl rfying. 
CLOUOBASE - selectable item 50 ft 10 .5000 ft. 
CROSSWlNDS & TURBULENCE - tor (he experi- 
enced pilot? Variable crosswind & lurbutence 
efrads. 

PILOT RATING -TRAINEE 

SQUADRON 

INSTRUCTOR 

ACE 

The pita! rating is equivalent to difficulty level and 
varies: potency el enemy With each increase in 
pilot rating, the enemy's accuracy doubles! 
SOUND ON or OFF. 

INSTRUMENTS: 
TADS 

Target Acquisition & Designation System - 

Used to identity and track tanics, field guns and 

helicopters, allied or enemy, 

includes range readout n fed whan target is less 

than 10.000 feet away 

V0U -VisuaF Display Unit 

Speed m knots, (yellow = towards, cyan = 

backwards) 

AUrtude, feel 

V$l - Vertical Speed, Wsec iarrow UP ■ dimta, 

arrow DOWN = descant) 

TIME - Time to reach la/gel, «n hours and minutes 

{hashed ■! greater than 4 hrs, *ero if less than 1 

minute) 

RANGE - a Jiorangmg navigation eompuier 
Within 0. 1 it Is: resolution in leal 
Within 4.9 mis: resolution in Q.1 mis 
Over 5 mis; resolution t mile, 

ARTIFICIAL HORIZON 

Roll symbol & ml angle readout 
P.tch ■>cic.vo r nose up <3o«- niiit jfle 
S»desi'D indicator - sideways "drift" 

DOPPLER NAVIGATION/COMPASS - 

Readout Of Heading. Bearing & Track. 

Heading; dkeclion in which Ihe helicopter m 

pointingi 

Track: likjht path dtfection. 

Bearing heading required to point at elective. 

Note: a helicopter can be painting in one direction 
(Head ng) but moving in a diNereni direction 
(Track) e.g. Sidewaysf Malch Ihe heading to Ihe 
larger tearing lo Intercept target. The flashing dot 
indicates relative bearing of target 



Fifer modes: 

6 . Deacon navigation (8 beacon^ 
h Landnig Pad guidance (4 pads per sector) 
T: Ground target (racking (5 labels per seclorj 
Lightning symbol: unemy bel copter interception 
Fla^h ncj iynibty- wans approacurg e-'iomy 
helicopter . 

CONTRO LS 

THHOTTLE -key W to open throve 
key S to Close throttle 
Gonlrolfi engineturblne rpm Normally set to luWy 
jpuri unless practising engme-off lenoTngs, 
Assisted m flight by M nfl£i uteri sed flutothf&ttle 
control. 

COLLECTIVE LEVER - key 0 increases lift 

key A deer eases I! 
Thle Is basieeJTy 4 vertical lift csmrc-l used tar 
lake-off to the hover, and lorwird" Ihrusl conlnol in 
slraiy hi & level night. 

CYCLIC CONTROL 

oystick forward lite nose 00 wn 
0 /stick bach tilts nose up 
oysticK right to ro?l right 
oystick left lo i^oJI !et| 

RUDDER - key X to yaw right 
icy 7 hp ya* left 

DOPPLER MODE 

tfey C selects between beacon mode (B). landing 
pad mode [H], ground attack mode (T| or air-to-air 
nude (lightning symbol) on DQPPLEFVCOMPASS 
mslrument, Hold down key lo cycle ihiougti modes, 
key N selects "next ofc^eclrve" m each: mode : 

6 beacons (0 to J\ 

4 landing pads per sector ft) cc 3) 

B enemy targets per sector (0 to 7) 

1 enemy fwtaopter 

WEAPON SYSTEMS & TARGET ATTACK 

When in crc-jnd attach Of air-to-Bir mode, the 
weapons systems- are activated. The helicopter 
mu5l be airborne Id fire 1I3 weapons Select 
between; gun. rockets c* missiles using key P. The 
gun A rockets are manual tracking Only i e the 
target must be in the sghts when the- weapon is 
launched or lor me TADS 1a operate The missive 
system locks on to any hostile target passing 
through lhe sights & iock-on is depicted by a Solid 
Square Tracking is automatic il the target remains 
ors screw, 

GUN - diagonai sights - range 2000 tt 
i?00 founds 30mm ammunition, 750 raundsrniin. 
ROCKET - Vert/Horiz sights - range 1000 ft 
33 unguided rockets \ iB each side}. 
MISSILES - square sights -range 3 J mia 
3 Hei'fwe missiles - laser guided., au Id- tracking 
FIRE BUTTON - on joystick 

The time lor a weapon toYeach a target will depend 
on howlar lhe large! is away. Ii is possible lo locale 
and destroy enemy targets in both map mode and 
m cloud. 

During combat, enemy lire rs indicated by Itak. 
The frcrean wril Hash if trie helicop'er i& hil 

Damage lo haticopler systems is ii*d*caled on lha 
(a=lgre status panel and structural damage is 
shewn by [he Doppler r-irHiuoptiM syrribe; Hashing 



A thi-rd structural M is latai' The chances- or 
bemg hM by lha enemy are decreased by swerving 
during the attach. You have a total ol 3 helicopters 
per mission Study the mission report for crash 
evaluation and performance report 

II an enemy helicopter is approaching, a warning 
symbol wiH be Hashed on lhe Doppfer instrument il 
you are net in air-to-ai:- comba! mode. Ypu are 
advised to select air-lo-sir combat mode and 
oestroy lhe enemy helicopter betore he gets coo 
close! 

Scoring Schttne 

Target 

Weapon 

Used Field gun Tank Helicopter 

Gun 20 irx 

Rockets 10 20 50 

Missiles 5 10 25 

Points Scored 

Il is not possible In destroy a tank with lhe chain 
gun r>eslruCl»on of Jibed lorces will result in tote! 
boss of score, Although it is much easier to hit a 
largo) with a missis, fewer points will be scored. 
The enemy will oec/n lo r>re back at a range 
between 4000 and 6000 root, making il much more 
dangerous lo use guns (range 2000 ti!J but lhe 
points scored w I he hi gher 

MAP 

Use key M to select map or to return to normal 
display, Y'Ou? helnCdpler is Shown by lhe Hashing 
symbol wim a ta:l. Enemy ihelicotriers are shown 
without a lailplane. Beacons a to 7 are used ipr 
navtcjatkm purposes. 

By selecting MAP mOda when sirtirig 00 any allied 
pad. ttie helicopter may be moved lo another allied 
seclor by us nc -Liyslick. 

This, leature eliminates the need for lenothy 
straight and level INgtil to visit each sector. 

When training (Mission 1], a'l sectOJS nrr> nllied and 
any landing pad ^ay be user} for requeuing, 
reanning or repairs.. Ail sectors contain enemy 
tanks and field guns for target practice 
In conihut missions, lernlory s d slinguis+ied by 
blue (Allied! sectors and red (Hostile) sectors A 
Hashing btue Sector indicates the presence dF 
enemy forces m allied territory. Likewise, a (lashing 
fed sector indicates the presence or allied tones in 
hostilG territory. You wilt be captured by the enemy 
1 you i.cK-cndcwi ir 1 hostile leir 1 n .. 
The destruction Ol all trnemy forces m a hnsli'e 
seclor wilt result in lhe sector becoming allied- 
Likewise, rl all allied forces, in a sector are 
destroyed, the sector becomes hostile 

The map is designed to 'wrap around" al the 
edges i.e. when lljytng olf the map., the helieocrer 
wiirreappear al tne opposite edge. 

COMPLETION OF MISSION 

A mission -s completed when an onerny ground 
lorces have been destroyed and you have relumed 
safely to a sanding pad- Alter touchdown, close the 
Ehrotlle to bring fine turbine and rotor rpm to zero. A 
complimentary mission repct will lollow 

PILOT S NOTES 

The controls in a rear hetoopter are "proportional", 
i.e tne * erfect is proportional to the rfispiaccmenl 
Irom centre. It is npt pos-siWe lo mptement this 



f&aturo on the joystick s«nce il contains 
simple ori.'cll microswrtches By making Ihe effect 
each control proponwna to hew long Ihe joystick 
is held, a Simple approximation to real" centrals 
has bean achieved, i.e. momentary operation or 
lift joystick r<r hre euttrol. and wil lo ou id up a 
.rapid rale. This does however mean thai the 
joystick must ' be operated repeatedly for 
manoeuvres such as 4 steady turn or lo how a 
Steady pitch angle 

Helicopters are naturally unstable and dirfecufl to Jly 
without eutastobifisalion, The Apache is lifled with 
Digital Automatic Stabilisation Equipment £DASE) 
making it (a.r easier to lly than most modern 
helicopters 

Take-off proced u re : 

1 Ensure that collective indicator is at minimum 

2 Select lull throttle - key W - hold pressed urfliJ 
throttle indicator at maximum 

3 Wart lor turbine rpm & rotor rpm lo reach 1 00% , 

4 Increase ccJIectrve pilch by pressing key Q until 
lift-off occurs. VSl ncipaies vertical speed in It/sec 

5 fteduce cofeclive (key A) 10 achieve hover I.e. 
VSl = 0. The helicopter is. now hovering above Ihe 
helipad. 

6 T urnirtc On the spol is accomplisned Oy applying 
left or right rudder fZ or X). 

Transition to forward flight from hover 

1 Increase coJIecfrve [key O) to batwuun S0% to 
100% Torque Reduce coRecllve (key A) II 
overtcrque warning sounds, 

2 Tilt nose at helicopter downwards (joystick, 
lorwircj to between 15 and 30 degrees. 

3 Speed will be seen la increase. AutcstaOhise's 
will slowly raise the nose or |he helicopter to a level 
attitude. 

4 Reduce cel'eclive (key A) to edjusl tor 
VS I - D tl/SBC 1 .e. not ci imhing or descending 

The helicopter will now be cruising a! a steady 
forward speed. The Apache ig a very ag a 
Wkjopter. From a stable hover, i! can reach lQO 
kts in appro*, fi seconds by pulling, 100% torque 
and lilliTc, ihe nose downwarcs lo approx 30 deg 

Straight & Level Flight 

Forward speed is retailed primarfly lo Ihe torque 
selling A hence ihe collective lever setting, 
assumi-io, ihe he'icopter is not aulorotating 
(en plained later} Typical speed/torque sellings are 
as l oiows: 

Torque Speed 
4J% 60 Ms 

W% 119 Ms 

75% 147 Ms 

100% 159 Ms 

These values will very slightly with atlrlude and 
changes in helicopter weight reselling 1rom Tuel 
consumption and weapon release. The Apache is 
lilted wi|h 3 computer-controlled stabilator which 
enables Um helicopter 10 cruise at any speed wilh 
(he toseiage tevel. 

Turning Flight 

Providing I hat fie forward speed is greater than 00 
kts, turning <s achieved by simply oarifcing left or 
right. Some vertical lift will be lost when cans no 
and the helicopter wilt begsn to descend- This may 
be counteracted by increasing the collective 
setting. The helicopter w 1 tend io slow down in a 
lurn unless. Ihe pilot dives to sacrifice height 10 
nanlan speed. 



At speeds under 60 kts. the helicopter wdi i&nn tn. 
"drifl " into ine turn, shown by <rie sideslip bah el Ihe 
bone™ of the artilicial hortzorv Turns may be 
assisted by applying the rudder, but Ihis will reduce 
forward speed. 

Fluctuations in rotor rpm. occur dunng, a turn 
because et a force effects. The aulothrotlle wil 
adjust the turbine rpm accordingly 10 keep the rotor 
rpm al appfokirnaleiy 100%. 

Slowing down & returning to the hover 

1 G anHy raise Ihe nose of Ihe helicopler by pulling 
back on the joystick. The aircraft wi\ begin lo slow 
down and also climb. Ma nlain the ncsc-up altitude 

by repeatedly puling back on joystick (genttyl) . 

2 Reduce Ihe rate 01 climb by reducing coltoctive 
(key A} bo Keep VSl to approximately aero A3 ihe 
(ofward speed drops below 60 kts. increase 
collective (key Q j to counteracl smk rale 
A lew nose o1 helicopter 1o relum to lever tlight 
as speed approaches ^or o 

3 Adjust coiJedive as required to achieve a VSl of 
two. The helicopter should now be in a M,:h.v 
hover 

4 The helioopier will also alow down when turning, 
p-cv ding that it »s noun a mve Barking repeatedly 
left and righl another common method of stowng 
down. 

5 Providing |hai the iofward speed is less than GO 
knots., the pilol may appty rudder to increase 
sideslip (jfidteways dnfi), The heliooptc.- will alow 
down dramatcallv as a result of Ihe large drag 
lorces generaiedr 

Landing 

The helicopler may be landed from ihe hover 
(vertical descent) or at lorward speeds gf tess 1nai 
60 kts. 

(a) From hover !_o*er me collective lever to 
maintain a steady rate 0' descent. Maximum VSl al 
touchdown left's Ground cushion effect will be 
experienced below 30 h, resulting m reduction el 
the descent rate 

(b) Rolling louchdown. Wilh a reward speed or 
lass |har. SO his. qenliy lo^er Ihe col'ective tever 10 
begin descent Max VSl al Icuchdctwn = \2 fvs 
Alter louchdown, ihe helicopter will stow down and 
eventual y slop Steer on Ihe ground by using 
rudcer conlrol, 

Taxiing on ground] 

The helicopter may he tax ed on ihe ground , up to 
a maximum speed of 60 kls, providing that Ihe 
engineJrotor rpm are al f rjo^i: Assum -ig that ihe 
hebooptar is stationary, raise bhe oolleclrve lever to 
produce abOul 20% torque. Pushing forward on 
Ihe joystick will accelerate !he aircraft, arid 
likewtse pulling: back will decelerate and eventually 
slop. Steer by using the rudder. 

Refuelling/ Rearm ing Hepa i rs 

By landing or laming onto a helped (not an enemy 
one!) the aircrall may refuel, reload with weapons, 
and be repaired. Once on the pad, dose the 
throttle to Dhna turbine *, rotor rpm to jero. The 
heiiccpter w:il oe serviced and prepared for the 
nexl take-oft immediately 

Backward & Sideways Flight 

Slarting trorn the hover, Ihe helicopler may be 
llowr, backwards by raising the collective tever and 
raising the nose lo approximately tfJ deg. The 
speed readout wll turn cyan tC derlCle backward 



unpredictable 
roll* an? NOT 



'ligfii Keep ihe nose of the helicopter pitched up 10 
sustain speed. Likewise, ihe haliccpie'r may be 
'lovvn sideways by rofiing lei! or fighi end raising 
Ihe collective lever . The speeds readout dees, no! 
show sideways speed arid the pilot must walcli Uie 
sideslip indicator below trie ahitoiel horizon hn 
order lo monitor 5 dew-ays drill 

Torque Turn 

This manoeuvre aUcws the prtot 10 pedorm a ISO 
deg lum witfi a dfamsic dimb 4 simultaneous turn. 

With a forward speed ol 100 kis or more, pull ihe 
nose at the aircraft up to approx 70 deg pneh. Hold 
ihis nose-up attitude unbl Hie speed drops to 
approx 60 kls. defease joystick &. apply rudder until 
heading hat changed by epprox ISO deg. Release 
rudder, adjust roll to zero H necessary and 
accelerate with nose down aflilude. During this 
manoeuvre, the helicopter win roll, e Lch fl yaw 
Simultaneously. pulling Qui On a reciprocal 
heading. 

Aerobatics 

The Apache- may be town safety within the 
lollowing Ipmils: Pitch ± 90 deg 
Roil tnOdeg 

Control response may become 
outside inese limits i.e. loops & 
recommended' 

Auto rotation 

Auiorotaiion is equivalent to ihe hetteopier 
"gliding" through the air and fs used when, (he pdol 
wishes to descend rapidly Or ater engine lai u'e 
During aulorotalion, ihe rotor blades are being 
driven by airtow Ihrough the rotor disc as the 
helicopter descends Tus reduces Ihe power 
required Irom the engines and the engine RPM is 
aulomabcally reduced lb mainiain 100% rotor 
speed and trie "spliT between turbine rpm &. rotor 
rpm can be seen on the bar scales. Autcrotation is 
best performed at approximately 60 kis and above 
500 It, Entry into aulorotaton is made by gently 
lowering ihe coitedive lever; 

(a) Engines active 

As the descent rate builds up. Ihe automate 
ifnoflle control will be seen to reduce the lurbine 
rpm Any fluctuations m rolor rpm will be 
compensated automalically by the autoihrottle. As 
the altitude rail? tp below 200 feet. Ihe pilot should 
begin 1p pull the collective lew up to reduce Ihe 
rateol descent, accompanied by raising Ihe nose 
oi Ihe helicopter il he wishes 10 stow down. Wtth 
practice, ihe piioi will co-ordinate increasing the 
collective and adjusting The pitch angle n order to 
slow down to ihe hover just a Few feet above Ihe 
ground. . 



(b) Engnne-ott land lings 

In the event of failure of both engines or il the pilol 
deliberately closes, me throttle m Uight. engine rpm 
will reduce to Jtero. The pitel must respond quickly 
by towering ihe collective lever before ihe rotor 
blades slow down 100 mucn Rotor rpm is 
controlled during the descent by careful adjuslrnenl 
•nr the collective lover. Keeping 1he helicopter level 
and ihe speed between 50 & 60 kts. raise the 
collective lever pus! before touchdown 10 bring the 
rale ol descent 10 below 1 2 ft/sec 

Warnings - limits worth noting! 

1, the maximum permissibly speed of Apache is 
197 kts. in a dive. H the speed should rise above 
Ihis. the pilot will get an audible warning 



It be continues to increase his speed, the 
helicopter will 1 shed a rotor blade at 210 kts. 
re£utl>ng in catastrophic loss of control! 

2 11 Hi& pilot demands too much power irom Ihe 
engines {ovedofque), an audible warning will 
occur. Il Ihis warning 1$ ignored, the engines will 
eventually lai . It ts possible in hover and Hy on one 
engine bul Hying time 'S limited if both engines 
have 'ailed! 

Features or TOMAHAWK: 

# Spectacular 3D real world display 

# Fully aerooalic (within limitations of real 
helicopter) 

# Ground attack &. gir-To-aw interception 

# Over 7000 ground ieatures 

# Oay-'nigM vision systems 

# Cloudy conditions, erpsswinds & lurbulehce 

# Doppter navigation & target bracking system 

# Laser guided missiles plus rockets & 30mm 
chain gun 

# Selection of Uammg and combil missions 

# Pilot ratings - Trainee lo Ace 
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SUMMARY OF 
CONTROLS 



joystick left 
joystick back 
joystick forward 
joystick right 



Roll Left 

Pitch UP 

Pitch DOWN 

Roll RIGHT 
Z LEFT rudder 
X RIGHT rudder 
C Change mode of Doppier 
N Nexl objective 
P Select weapon system 
0 Increase collective 
A Decrease collective 
W Open THROTTLE 
S Close THROTTLE 
M MAP 
H Pause 
J Continue 

CONTROL - RETURN lo Abort mission 
ft reiurn to menu. 



INSTRUMENT PANEL NOTATION 

1 Collective lever 

2 Torque % (a) Engine l (6) Engine 2 

3 RPM % (a) Engine 1 |b} RcHor blades (c> E^ne 2 

4 ThfOflte indhcalor 

5 TADS - Targe! AcqusHion & •.>R<,.qria1«ji System 

6 Fuel level- 

I Pilots Visual Display Unit 

s ■Speed' . m knots [yeiio* - towards, cyan 

9 Altilude. in leel 

10 Time 10 Objective, heirs $ rmns. 

I I Vertical speed indicator, V5L feel per sec 
i£ D- stance from ob^eciwe. in feet or miles 

13 Artificial Horizon 

14 Fkm symbol 
iSftoll angle 

16 Pilch single 1 

1 7 Sideslip (drrfl} mdicator 

18 Doppler 

19 Naw^atiDfu'Compass 
Heading 

20 Dealing 

21 Track 

22 tr.rtgines 

23 Weapon* 

24 N&v compuler 
25 TADS 

26 Score 

27 3Gmm chain gun 
ammo supply 

?d RoqkBls 
?9 He-Wire M^Silfii 



) Failure Status Panel 




INSTRUMENT PANEL 




JBERS1CHT ANGABE CEfl 
STEUERGERATE 

Nach links roller* 



Sreigung^tensfung 
ssnken 

S ach recht* rrillen 



Sbauarknupoa* nach 
■inks 

Sleuerknuppel zuruCk 

Sleuertunuppel na£*i 
vome 
Steuerknupcel nach 
rechls 



Z LlNKES Sicuflffwlsf 
X RtCHTES SleutrriNfer 



C Dopplermpdus Wechsel 

N Nacnsles Ztel 

P WpHgfisystefTi warhlen 

Q Nichtp«fitKl*sone Slfrr^r^ssiUL-erur-ig. erhohrvn 

A Wichtpenod«5che SleiginiQ>sl«'ua'uitj serpen 

W Vergaser oflnan 

S Vergaser schiieftan 

M Kate 

H Pausa 

J FortS*tzert 

STEUEHUNG - RUCKKEHR urn den Eirtsalz 
abzubrechen £ und ?u 3em Menu zuruck^tikommeni 



WSTHUMENTENTAFEL DARSTELLUNG 

1 NicJhcperiodisch& SlewtingssleijerLirig 

2 Dfehmofnenl % (a) Mold* 1, (b) Motor 2 

a RPM % (a) Motor i . its) Rotor waiter (c) Motor 2 
4 Veiga&G: | a.' , iiei<jBr 

6 TADS - ZieleSas&ufigss - und Beieichnungg- 
avsletn 

€ KVan&lofstanrJ 

7 VDU - Bilttectilgeral ties Piloten 
fl GeKhwindigkeit in Knolen 

9 HoUenlage. in Fu6 
> & Zeit Bis Eel . StlinrJen £ Mmuten 
1 1 VSI - verlikaler Geschwindigkeite anzeiger 

ErrJerrung vqm Z>et. m Fu fj Oder Meilei 
13 KLnsllicher Horizont 
H Roliezcichw 



is Roiie^i*iKel 

13 Langsn&gungsvnnkel 

17 Schififtfliljgjnzeigef (Abtnili 

18 Ocpplernavigali6fl'K«HpaS6 

1 9 SleuBf kurs 

20 Peilung 

21 Kuxs 

2? Uolpre ) 

W KSmpuler j Slbrung^ttMatel 

25 TADS ) 

25 SprtHstarxl 

27 30mrn KettengBSOhub: Munrbonsviwstogiing. 

2S MaHlire- LenkwaHeci 



II 



RECAPITULATION DE$ COMMANDED 

FtOul(£ w GrS la gaufifUi manche vans la. gauche 
En cabre manche ven larriere 

Eft pique marenfc vtirS Javanl 

Ftoolls vers la droite manehe vers ta drfhta 

Z Gouvemail da direction vers la GAUCHE 

X Gouvernail de (UrHctt&n vats la DftOlTE 

C Modrfifl* mode de Doppier 

N Qbjacltf fiuivand 

P SefacUofi sysicme armament 



Q Augmenlg-piK gane-ral 
A Dimmue pas general 
W Ou^ftr MANETTE 
S Ffl-rmcr MANETTE 
M CARTE 
H Pau&e 

J Pour continuer 

CONTROL- RETURN Abandon de la mission 
et reJour au menu 



NOMENCLATURE OU TABLEAU DE 
BOftD 

1 Levie* de pas gertera.1 {opJIee&f) 

2 Coup** % (a) Moleur i # |b) Moiaur £ 

3 Regime % (at Moteur 1,<b} Pates de <olor. 
■(c) woieur 2 

i Position de a ng-.Efle 

5 &ADC - 1 Sysieme d'Acquisrtajn a\ de Designa- 
tion dy Cible 

6 Niveau caitmjranl 

7 Uniie ah rchagiE piiote 
a Vitesse en ■nowda 

9 AfliTude an piads 

t0 Temps neoas&atra pour aflerndfe objcci i 
neure&'minutes 

11 tfariomeke (mdicateur Jo v-io-i-ji.' vftftiOalei) 
pieds par seconde 

12 DistancB da I'objeqtif, en pieds. nu milles,- 

13 HoriiOfta<t1»dfil 



14 EymbOle de t whs 
t5 ArKjlR de roulii 
16 Angle de penle 

: / indiwicu' w dflrapage (d6*ivo Hi^ru ui (^iv&au 

Yinotj 
1fl Doppier 

19 MavigaJbori/ bou&Wte Cape 

20 Qisemenl iaiimuU 

21 Cap (paroaurs) 

22 Mo:ft.ji>: 
33 Amies 

24 Ordinaleur J 

25 nawgafron I 
SAC« J 

&G CorfiOtCdeipOi^it& 

27 AlimendatkHi munitipns pour canon a z hair- >j 

30 mm 
2fi Fusees 

23 Missiles Nelllif* 



l pbion or.i: delauls 




ONLY THE EftWEST fly.. „ 



IM i\VJ 



"TvP*\ JrvVlnlflli fAiniiiuiu 



CPB.V lh£ Efc.TT BECfluC A 

FIGHTER 



AMSTRAD PCW 9256/8512 

Tomahawk Disk □ £19.95 
AMSTRAD CPC 464, 664, 61 2S 



Might Gunner 
Wight Gunner Disk 
Tomahawk 
Tomahawk Disk 
F ighter Pi tot 
Fighter Pilot Disk 

ATARI 

Fighier Pilot 

Fighter Pilot Disk 
Tomahawk 
Tomahawk Disk 
SPECTRUM 

TT Racer 46/ 1 26 K 



□ 
□ 
U 
□ 
□ 

□ 
O 

□ 
□ 

□ 



Tomahawk 46/1 28KG 
Fighter Pilot 48 K 
Night Gunner 48K □ 

COMMODORE 64 

Fighter Pilot □ 
Fighter Pilot Disk □ 
Tomahawk 
Tomahawk Disk □ 



£7.95 
£13.95 

£14.95 
£8.95 
£13.95 

£9.95 

£12.95 
£9,95 
£14,95 

£9 95 
£9 95 
£7.95 
£6.95 

£995 
£14.95 

£995 
£14.95 




cheque-'? 0 made payable to DigilH Integration Lid 

DIGITAL 
INTEGRATION 

WATCKMQOR TRADE CENTRE 
WATCHMOOR ROAD CAMBERLEY 
SURREY GUIS 3AJ 
TEL (Q27&) 684959 

© 1986 DIGITAL INTEGRATION LTD 

TOMAHAWK is a ttadflmark of Digital Integration |_1<J 

TOMAHAWK is ptotecled by national and international copyrigri laws its, diaintujiipn, sale or use a r e 
intended for me original purchaser only, on U» specified computer. II may not be- transmitted copied, 
tenl, hitod or sold on any options:- buyback basre without the writer* permission, of 
DIGITAL INTEGRATION LTD. 




